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FIGURE 1 

10 20 30 40 50 60 70 

GTCGACTCTA GAGTGTGTGT CAGCACTTGG CTGGGGACTT CTTGAACTTG CAGGGAGAAT AACTTGCGCA 



80 90 100 110 120 130 140 

CCCCACTTTG CGCCGGTGCC TTTGCCCCAG CGGAGCCTGC TTCGCCATCT CCGAGCCCCA CCGCCCCTCC 



150 160 170 180 190 200 210 

ACTCCTCGGC CTTGCCCGAC ACTGAGACGC TGTTCCCAGC GTGAAAAGAG AGACTGCGCG GCCGGCACCC 



220 230 240 250 260 270 280 

GGGAGAAGGA GGAGGCAAAG AAAAGGAACG GACATTCGGT CCTTGCGCCA GGTCCTTTGA CCAGAGTTTT 



290 300 310 320 330 340 350 

TCCATGTGGA CGCTCTTTCA ATGGACGTGT CCCCGCGTGC TTCTTAGACG GACTGCGGTC TCCTAAAGGT 



(1) 370 385 400 

CGACC ATG GTG GCC GGG ACC CGC TGT CTT CTA GCG TTG CTG CTT CCC CAG GTC 
MET Val Ala Gly Thr Arg Cys Leu Leu Ala Leu Leu Leu Pro Gin Val 

415 430 445 

CTC CTG GGC GGC GCG GCT GGC CTC GTT CCG GAG CTG GGC CGC AGG AAG TTC GCG 

Leu Leu Gly Gly Ala Ala Gly Leu Val Pro Glu Leu Gly Arg Arg Lys Phe Ala 

(24) 

460' 475 490 505 

GCG GCG TCG TCG GGC CGC CCC TCA TCC CAG CCC TCT GAC GAG GTC CTG AGC GAG 

Ala Ala Ser Ser Gly Arg Pro Ser Ser Gin Pro Ser Asp Glu Val Leu Ser Glu 

520 535 550 565 

TTC GAG TTG CGG CTG CTC AGC ATG TTC GGC CTG AAA CAG AGA CCC ACC CCC AGC 
Phe Glu Leu Arg Leu Leu Ser MET Phe Gly Leu Lys Gin Arg Pro Thr Pro Ser 

580 595 610 

AGG GAC GCC GTG GTG CCC CCC TAC ATG CTA GAC CTG TAT CGC AGG CAC TCA GGT 
Arg Asp Ala Val Val Pro Pro Tyr MET Leu Asp Leu Tyr Arg Arg His Ser Gly 



625 640 655 670 

CAG CCG GGC TCA CCC GCC CCA GAC CAC CGG TTG GAG AGG GCA GCC AGC CGA GCC 
Gin Pro Gly Ser Pro Ala Pro Asp His Arg Leu Glu Arg Ala Ala Ser Arg Ala 
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FIGURE 1 (CON'T) 



685 700 715 

AAC ACT GTG CGC AGC TTC CAC CAT GAA GAA TCT TTG GAA GAA CTA CCA GAA ACG 
Asn Thr Val Arg Ser Phe His His Glu Glu Ser Leu Glu Glu Leu Pro Glu Thr 

730 745 760 775 

AGT GGG AAA ACA ACC CGG AGA TTC TTC TTT AAT TTA AGT TCT ATC CCC ACG GAG 

Ser Gly Lys Thr Thr Arg Arg Phe Phe Phe Asn Leu Ser Ser He Pro Thr Glu 

790 805 820 835 

GAG TTT ATC ACC TCA GCA GAG CTT CAG GTT TTC CGA GAA CAG ATG CAA GAT GCT 
Glu Phe He Thr Ser Ala Glu Leu Gin Val Phe Arg Glu Gin MET Gin Asp Ala 

850 865 880 

TTA GGA AAC AAT AGC AGT TTC CAT CAC CGA ATT AAT ATT TAT GAA ATC ATA AAA 
Leu Gly Asn Asn Ser Ser Phe His His Arg He Asn He Tyr Glu He He Lys 

895 910 925 940 

CCT GCA ACA GCC AAC TCG AAA TTC CCC GTG ACC AGA CTT TTG GAC ACC AGG TTG 
Pro Ala Thr Ala Asn Ser~Lys Phe Pro Val Thr Arg Leu Leu Asp Thr Arg Leu 

955 970 985 

GTG AAT CAG AAT GCA AGC AGG TGG GAA AGT TTT GAT GTC ACC CCC GCT GTG ATG 
Val Asn Gin Asn Ala Ser Arg Trp Glu Ser Phe Asp Val Thr Pro Ala Val MET 

1000 1015 1030 1045 

CGG TGG ACT GCA CAG GGA CAC GCC AAC CAT GGA TTC GTG GTG GAA GTG GCC CAC 

Arg Trp Thr Ala Gin Gly His Ala Asn His Gly Phe Val Val Glu Val Ala His 

1060 1075 1090 1105 

TTG GAG GAG AAA CAA GGT GTC TCC AAG AGA CAT GTT AGG ATA AGC AGG TCT TTG 
Leu Glu Glu Lys Gin Gly Val Ser Lys Arg His Val Arg He Ser Arg Ser Leu 

(249) 

1120 1135 1150 

CAC CAA GAT GAA CAC AGC TGG TCA CAG ATA AGG CCA TTG CTA GTA ACT TTT GGC 
His Gin Asp Glu His Ser Trp Ser Gin He Arg Pro Leu Leu Val Thr Phe Gly 

(266) 

1165 1180 1195 1210 

CAT GAT GGA AAA GGG CAT CCT CTC CAC AAA AGA GAA AAA CGT CAA GCC AAA CAC 
His Asp Gly Lys Gly His Pro Leu His Lys Arg Glu Lys Arg Gin Ala Lys His 

(283) 

1225 1240 1255 

AAA CAG CGG AAA CGC CTT AAG TCC AGC TGT AAG AGA CAC CCT TTG TAC GTG GAC 
Lys Gin Arg Lys Arg Leu Lys Ser Ser Cys Lys Arg His Pro Leu Tyr Val Asp 

(296) 

1270 1285 1300 1315 

TTC AGT GAC GTG GGG TGG AAT GAC TGG ATT GTG GCT CCC CCG GGG TAT CAC GCC 
Phe Ser Asp Val Gly Trp Asn Asp Trp He Val Ala Pro Pro Gly Tyr His Ala 
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FIGURE 1 (CON'T) 
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FIGURE 2 

10 20 30 40 50 60 70 

CTCTAGAGGG CAGAGGAGGA GGGAGGGAGG GAAGGAGCGC GGAGCCCGGC CCGGAAGCTA GGTGAGTGTG 



80 90 100 110 120 130 140 

GCATCCGAGC TGAGGGACGC GAGCCTGAGA CGCCGCTGCT GCTCCGGCTG AGTATCTAGC TTGTCTCCCC 



150 160 170 180 190 200 210 

GATGGGATTC CCGTCCAAGC TATCTCGAGC CTGCAGCGCC ACAGTCCCCG GCCCTCGCCC AGGTTCACTG 



220 230 240 250 260 270 280 

CAACCGTTCA GAGGTCCCCA GGAGCTGCTG CTGGCGAGCC CGCTACTGCA GGGACCTATG GAGCCATTCC 



290 300 310 320 330 340 350 

GTAGTGCCAT CCCGAGCAAC GCACTGCTGC AGCTTCCCTG AGCCTTTCCA GCAAGTTTGT TCAAGATTGG 



360 370 380 390 400 (1) 

CTGTCAAGAA TCATGGACTG TTATTATATG CCTTGTTTTC TGTCAAGACA CC ATG ATT CCT 

MET lie Pro 

-417 432 447 . 462 

GGT AAC CGA ATG CTG ATG GTC GTT TTA TTA TGC CAA GTC CTG CTA GGA GGC GCG 
Gly Asn Arg MET Leu MET Val Val Leu Leu Cys Gin Val Leu Leu Gly Gly Ala 

477 492 507 

AGC CAT GCT AGT TTG ATA CCT GAG ACG GGG AAG AAA AAA GTC GCC GAG ATT CAG 
Ser His Ala Ser Leu lie Pro Glu Thr Gly Lys Lys Lys Val Ala Glu lie Gin 

522 537 552 567 

GGC CAC GCG GGA GGA CGC CGC TCA GGG CAG AGC CAT GAG CTC CTG CGG GAC TTC 

Gly His Ala Gly Gly Arg Arg Ser Gly Gin Ser His Glu Leu Leu Arg Asp Phe 

582 597 612 627 

GAG GCG ACA CTT CTG CAG ATG TTT GGG CTG CGC CGC CGC CCG CAG CCT AGC AAG 
Glu Ala Thr Leu Leu Gin MET Phe Gly Leu Arg Arg Arg Pro Gin Pro Ser Lys 

642 657 672 

AGT GCC GTC ATT CCG GAC TAC ATG CGG GAT CTT TAC CGG CTT CAG TCT GGG GAG 
Ser Ala Val lie Pro Asp Tyr MET Arg Asp Leu Tyr Arg Leu Gin Ser Gly Glu 
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FIGURE 2 (CON'T) 



687 702 717 732 

GAG GAG GAA GAG CAG ATC CAC AGC ACT GGT CTT GAG TAT CCT GAG CGC CCG GCC 
Glu Glu Glu Glu Gin lie His Ser Thr Gly Leu Glu Tyr Pro Glu Arg Pro Ala 

747 762 777 

AGC CGG GCC AAC ACC GTG AGG AGC TTC CAC CAC GAA GAA CAT CTG GAG AAC ATC 
Ser Arg Ala Asn Thr Val Arg Ser Phe His His Glu Glu His Leu Glu Asn lie 

792 807 822 837 

CCA GGG ACC AGT GAA AAC TCT GCT TTT CGT TTC CTC TTT AAC CTC AGC AGC ATC 

Pro Gly Thr Ser Glu Asn Ser Ala Phe Arg Phe Leu Phe Asn Leu Ser Ser lie 

852 867 882 897 

CCT GAG AAC GAG GTG ATC TCC TCT GCA GAG CTT CGG CTC TTC CGG GAG CAG GTG 
Pro Glu Asn Glu Val lie Ser Ser Ala Glu Leu Arg Leu Phe Arg Glu Gin Val 

912 927 942 

GAC CAG GGC CCT GAT TGG GAA AGG GGC TTC CAC CGT ATA AAC ATT TAT GAG GTT 
Asp Gin Gly Pro Asp Trp Glu Arg Gly Phe His Arg lie Asn lie Tyr Glu Val 

957 972 987 1002 

ATG AAG CCC CCA GCA GAA GTG GTG CCT GGG CAC CTC ATC ACA CGA CTA CTG GAC 
MET Lys Pro Pro Ala Glu Val Val Pro Gly His Leu lie Thr Arg Leu Leu Asp 

1017 1032 1047 

ACG AGA CTG GTC CAC CAC AAT GTG ACA CGG TGG GAA ACT TTT GAT GTG AGC CCT 
Thr Arg Leu Val His His Asn Val Thr Arg Trp Glu Thr Phe Asp Val Ser Pro 

1062 1077 1092 1107 

GCG .GTC CTT CGC TGG ACC CGG GAG AAG CAG CCA AAC TAT GGG CTA GCC ATT GAG 

Ala Val Leu Arg Trp Thr Arg Glu Lys Gin Pro Asn Tyr Gly Leu Ala lie Glu 

1122 1137 1152 1167 

GTG ACT CAC CTC CAT CAG ACT CGG ACC CAC CAG GGC CAG CAT GTC AGG ATT AGC 
Val Thr His Leu His Gin Thr Arg Thr His Gin Gly Gin His Val Arg lie Ser 

1182 1197 1212 

CGA TCG TTA CCT CAA GGG AGT GGG AAT TGG GCC CAG CTC CGG CCC CTC CTG GTC 
Arg Ser Leu Pro Gin Gly Ser Gly Asn Trp Ala Gin Leu Arg Pro Leu Leu Val 

1227 1242 1257 1272 

ACC TTT GGC CAT GAT GGC CGG GGC CAT GCC TTG ACC CGA CGC CGG AGG GCC AAG 
Thr Phe Gly His Asp Gly Arg Gly His Ala Leu Thr Arg Arg Arg Arg Ala Lys 

1287 1302 1317 

CGT AGC CCT AAG CAT CAC TCA CAG CGG GCC AGG AAG AAG AAT AAG AAC TGC CGG 
Arg Ser Pro Lys His His Ser Gin Arg Ala Arg Lys Lys Asn Lys Asn Cys Arg 
(293) 
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FIGURE 2 (CON'T) 

1332 1347 1362 1377 

CGC CAC TCG CTC TAT GTG GAC TTC AGC GAT GTG GGC TGG AAT GAC TGG ATT GTG 

Arg His Ser Leu Tyr Val Asp Phe Ser Asp Val Gly Trp Asn Asp Trp lie Val 

1392 1407 1422 1437 

GCC CCA CCA GGC TAC CAG GCC TTC TAC TGC CAT GGG GAC TGC CCC TTT CCA CTG 
Ala Pro Pro Gly Tyr Gin Ala Phe Tyr Cys His Gly Asp Cys Pro Phe Pro Leu 

1452 1467 1482 

GCT GAC CAC CTC AAC TCA ACC AAC CAT GCC ATT GTG CAG ACC CTG GTC AAT TCT 
Ala Asp His Leu Asn Ser Thr Asn His Ala lie Val Gin Thr Leu Val Asn Ser 

1497 1512 1527 1542 

GTC AAT TCC AGT ATC CCC AAA GCC TGT TGT GTG CCC ACT GAA CTG AGT GCC ATC 
Val Asn Ser Ser lie Pro Lys Ala Cys Cys Val Pro Thr Glu Leu Ser Ala He 

1557 1572 1587 

TCC ATG CTG TAC CTG GAT GAG TAT GAT AAG GTG GTA CTG AAA AAT TAT CAG GAG 
Ser MET Leu Tyr Leu Asp Glu Tyr Asp Lys Val Val Leu Lys Asn Tyr Gin Glu 

1602 1617 (408) 1636 1646 1656 

ATG GTA GTA GAG GGA TGT GGG TGC CGC TGAGATCAGG CAGTCCTTGA GGATAGACAG 
MET Val Val Glu Gly Cys Gly Cys Arg 

1666 1676 1686 1696 1706 1716 1726 

ATATACACAC CACACACACA CACCACATAC ACCACACACA CACGTTCCCA TCCACTCACC CACACACTAC 



1736 1746 1756 1766 1776 1786 1796 

ACAGACTGCT TCCTTATAGC TGGACTTTTA TTTAAAAAAA AAAAAAAAAA AATGGAAAAA ATCCCTAAAC 



1806 1816 1826 1836 1846 1856 1866 

ATTCACCTTG ACCTTATTTA TGACTTTACG TGCAAATGTT TTGACCATAT TGATCATATA TTTTGACAAA 



1876 1886 1896 1906 1916 1926 1936 

ATATATTTAT AACTACGTAT TAAAAGAAAA AAATAAAATG AGTCATTATT TTAAAAAAAA AAAAAAAACT 



1946 

CTAGAGTCGA CGGAATTC 
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FIGURE 3 



10 20 30 40 50 

G-TGACCGAGC GGCGCGGACG GCCGCCTGCC CCCTCTGCCA CCTGGGGCGG 



60 70 80 90 99 

TGCGGGCCCG GAGCCCGGAG CCCGGGTAGC GCGTAGAGCC GGCGCG ATG 

MET 
(1) 

108 117 126 135 144 

CAC GTG CGC TCA CTG CGA GCT GCG GCG CCG CAC AGC TTC GTG GCG 
His Val Arg Ser Leu Arg Ala Ala Ala Pro His Ser Phe Val Ala 

153 162 171 180 189 

CTC TGG GCA CCC CTG TTC CTG CTG CGC TCC GCC CTG GCC GAC TTC 
Leu Trp Ala Pro Leu Phe Leu Leu Arg Ser Ala Leu Ala Asp Phe 

198 207 216 225 234 

AGC CTG GAC AAC GAG GTG CAC TCG AGC TTC ATC CAC CGG CGC CTC 
Ser Leu Asp Asn Glu Val His Ser Ser Phe lie His Arg Arg Leu 

243 252 261 270 279 

CGC AGC CAG GAG CGG CGG GAG ATG CAG CGC GAG ATC CTC TCC ATT 
Arg Ser Gin Glu Arg Arg Glu MET Gin Arg Glu lie Leu Ser lie 

288 297 306 315 324 

TTG GGC TTG CCC CAC CGC CCG CGC CCG CAC CTC CAG GGC AAG CAC 
Leu Gly Leu Pro His Arg Pro Arg Pro His Leu Gin Gly Lys His 

333 342 351 360 369 

AAC TCG GCA CCC ATG TTC ATG CTG GAC CTG TAC AAC GCC ATG GCG 
Asn Ser Ala Pro MET Phe MET Leu Asp Leu Tyr Asn Ala MET Ala 

378 387 396 405 414 

GTG GAG GAG GGC GGC GGG CCC GGC GGC CAG GGC TTC TCC TAC CCC 
Val Glu Glu Gly Gly Gly Pro Gly Gly Gin Gly Phe Ser Tyr Pro 

423 432 441 450 459 

TAC AAG GCC GTC TTC AGT ACC CAG GGC CCC CCT CTG GCC AGC CTG 
Tyr Lys Ala Val Phe Ser Thr Gin Gly Pro Pro Leu Ala Ser Leu 

468 477 486 495 504 

CAA GAT AGC CAT TTC CTC ACC GAC GCC GAC ATG GTC ATG AGC TTC 
Gin Asp Ser His Phe Leu Thr Asp Ala Asp MET Val MET Ser Phe 

513 522 531 540 549 

GTC AAC CTC GTG GAA CAT GAC AAG GAA TTC TTC CAC CCA CGC TAC 
Val Asn Leu Val Glu His Asp Lys Glu Phe Phe His Pro Arg Tyr 
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FIGURE 3 (Con't) 

558 567 576 585 594 

CAC CAT CGA GAG TTC CGG TTT GAT CTT TCC AAG ATC CCA GAA GGG 
His His Arg Glu Phe Arg Phe Asp Leu Ser Lys lie Pro Glu Gly 

603 612 621 630 639 

GAA GCT GTC ACG GCA GCC GAA TTC CGG ATC TAC AAG GAC TAC ATC 
Glu Ala Val Thr Ala Ala Glu Phe Arg lie Tyr Lys Asp Tyr lie 

648 657 666 675 684 

CGG GAA CGC TTC GAC AAT GAG ACG TTC CGG ATC AGC GTT TAT CAG 
Arg Glu Arg Phe Asp Asn Glu Thr Phe Arg lie Ser Val Tyr Gin 

693 702 711 720 729 

GTG CTC CAG GAG CAC TTG GGC AGG GAA TCG GAT CTC TTC CTG CTC 
Val Leu Gin Glu His Leu Gly Arg Glu Ser Asp Leu Phe Leu Leu 

738 747 756 765 774 

GAC AGC CGT ACC CTC TGG GCC TCG GAG GAG GGC TGG CTG GTG TTT 
Asp Ser Arg Thr Leu Trp Ala Ser Glu Glu Gly Trp Leu Val Phe 

783 792 801 810 819 

GAC ATC ACA GCC ACC AGC AAC CAC TGG GTG GTC AAT CCG CGG CAC 
Asp lie Thr Ala Thr Ser Asn His Trp Val Val Asn Pro Arg His 

828 837 846 855 864 

AAC CTG GGC CTG CAG CTC TCG GTG GAG ACG CTG GAT GGG CAG AGC 
Asn Leu Gly Leu Gin Leu Ser Val Glu Thr Leu Asp Gly Gin Ser 

873 882 891 900 909 

ATC AAC CCC AAG TTG GCG GGC CTG ATT GGG CGG CAC GGG CCC CAG 
lie Jksn Pro Lys Leu Ala Gly Leu lie Gly Arg His Gly Pro Gin 

918 927 936 945 954 

AAC AAG CAG CCC TTC ATG GTG GCT TTC TTC AAG GCC ACG GAG GTC 
Asn Lys Gin Pro Phe MET Val Ala Phe Phe Lys Ala Thr Glu Val 

963 972 981 990 999 

CAC TTC CGC AGC ATC CGG TCC ACG GGG AGC AAA CAG CGC AGC CAG 
His Phe Arg Ser lie Arg Ser Thr Gly Ser Lys Gin Arg Ser Gin 

(293) 

1008 1017 1026 1035 1044 

AAC CGC TCC AAG ACG CCC AAG AAC CAG GAA GCC CTG CGG ATG GCC 
Asn Arg Ser Lys Thr Pro Lys Asn Gin Glu Ala Leu Arcr MET Ala 

1053 1062 1071 1080 1089 

AAC GTG GCA GAG AAC AGC AGC AGC GAC CAG AGG CAG GCC TGT AAG 
Asn Val Ala Glu Asn Ser Ser Ser Asp Gin Arg Gin Ala Cys Lys 
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FIGURE 3 (Con't) 
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Figure 4 

10 20 30 40 50 

CGACCATGAG AGATAAGGAC TGAGGGCCAG GAAGGGGAAG CGAGCCCGCC 



60 70 80 90 100 

GAGAGGTGGC GGGGACTGCT CACGCCAAGG GCCACAGCGG CCGCGCTCCG 



110 120 130 140 150 

GCCTCGCTCC GCCGCTCCAC GCCTCGCGGG ATCCGCGGGG GCAGCCCGGC 



159 168 177 186 195 

CGGGCGGGG ATG CCG GGG CTG GGG CGG AGG GCG CAG TGG CTG TGC 
MET Pro Gly Leu Gly Arg Arg Ala Gin Trp Leu Cys 
(1) 

204 213 222 231 240 

TGG TGG TGG GGG CTG CTG TGC AGC TGC TGC GGG CCC CCG CCG CTG 
Trp Trp Trp Gly Leu Leu Cys Ser Cys Cys Gly Pro Pro Pro Leu 



249 

CGG CCG CCC 
Arg Pro Pro 



258 

TTG CCC GCT 
Leu Pro Ala 



267 

GCC GCG GCC 
Ala Ala Ala 



276 

GCC GCG GCC 
Ala Ala Ala 



285 

GGG GGG CAG 
Gly Gly Gin 



294 

CTG CTG GGG 
Leu Leu Gly 



303 

GAC GGC GGG 
Asp Gly Gly 



312 

AGC CCC GGC 
Ser Pro Gly 



321 

CGC ACG GAG 
Arg Thr Glu 



330 

CAG CCG CCG 
Gin Pro Pro 



339 

CCG TCG CCG 
Pro Ser Pro 



348 

CAG TCC TCC 
Gin Ser Ser 



357 

TCG GGC TTC 
Ser Gly Phe 



366 

CTG TAC CGG 
Leu Tyr Arg 



375 

CGG CTC AAG 
Arg Leu Lys 



384 

ACG CAG GAG 
Thr Gin Glu 



393 

AAG CGG GAG 
Lys Arg Glu 



402 

ATG CAG AAG 
MET Gin Lys 



411 

GAG ATC TTG 
Glu lie Leu 



420 

TCG GTG CTG 
Ser Val Leu 



429 438 447 456 465 

GGG CTC CCG CAC CGG CCC CGG CCC CTG CAC GGC CTC CAA CAG CCG 

Gly Leu Pro His Arg Pro Arg Pro Leu His Gly Leu Gin Gin Pro 
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474 

CAG CCC CCG 
Gin Pro Pro 



483 

GCG CTC CGG 
Ala Leu Arg 



Figure 
492 

CAG CAG GAG 
Gin Gin Glu 



4 (Con't) 

501 

GAG CAG CAG 
Glu Gin Gin 



510 

CAG CAG CAG 
Gin Gin Gin 



519 528 537 546 555 

CAG CTG CCT CGC GGA GAG CCC CCT CCC GGG CGA CTG AAG TCC GCG 
Gin Leu Pro Arg Gly Glu Pro Pro Pro Gly Arg Leu Lys Ser Ala 



564 

CCC CTC TTC 
Ero Leu Phe 



573 

ATG CTG GAT 
MET Leu Asp 



582 

CTG TAC AAC 
Leu Tyr Asn 



591 

GCC CTG TCC 
Ala Leu Ser 



600 

GCC GAC AAC 
Ala Asp Asn 



609 

GAC GAG GAC 
Asp Glu Asp 



618 

GGG GCG TCG 
Gly Ala Ser 



627 

GAG GGG GAG 
Glu Gly Glu 



636 

AGG CAG CAG 
Arg Gin Gin 



645 

TCC TGG CCC 
Ser Trp Pro 



654 663 672 681 690 

CAC GAA GCA GCC AGC TCG TCC CAG CGT CGG CAG CCG CCC CCG GGC 
His Glu Ala Ala Ser Ser Ser Gin Arg Arg Gin Pro Pro Gly Ser 



699 708 717 726 735 

GCC GCG CAC CCG CTC AAC CGC AAG AGC CTT CTG GCC CCC GGA TCT 
Pro Pro Gly Ala Ala His Pro Leu Asn Arg Lys Ser Leu Leu Ala 



744 753 762 771 780 

GGC AGC GGC GGC GCG TCC CCA CTG ACC AGC GCG CAG GAC AGC GCC 
Gly Ser Gly Gly Ala Ser Pro Leu Thr Ser Ala Gin Asp Ser Ala 



789 798 807 816 825 

TTC CTC AAC GAC GCG GAC ATG GTC ATG AGC TTT GTG AAC CTG GTG 
Phe Leu Asn Asp Ala Asp MET Val MET Ser Phe Val Asn Leu Val 



834 843 852 861 870 

GAG TAC GAC AAG GAG TTC TCC CCT CGT CAG CGA CAC CAC AAA GAG 
Glu Tyr Asp Lys Glu Phe Ser Pro Arg Gin Arg His His Lys Glu 



879 888 897 906 915 

TTC AAG TTC AAC TTA TCC CAG ATT CCT GAG GGT GAG GTG GTG ACG 
Phe Lys Phe Asn Leu Ser Gin He Pro Glu Gly Glu Val Val Thr 

„„ m 9 24 933 942 951 960 

GCT GCA GAA TTC CGC ATC TAC AAG GAC TGT GTT ATG GGG AGT TTT 
Phe Arg He Tyr Lys Asp Cys Val MET Ala Ala Glu Gly Ser Phe 
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Figure 4 (Con't) 

969 978 987 996 1005 

AAA AAC CAA ACT TTT CTT ATC AGC ATT TAT CAA GTC TTA CAG GAG 
*jys Asn Gin Thr Phe Leu lie Ser lie Tyr Gin Val Leu Gin Glu 

1014 1023 1032 1041 1050 

CAT CAG CAC AGA GAC TCT GAC CTG TTT TTG TTG GAC ACC CGT GTA 
His Gin His Arg Asp Ser Asp Leu Phe Leu Leu Asp Thr Arg Val 



1059 1068 1077 1086 1095 

GTA TGG GCC TCA GAA GAA GGC TGG CTG GAA TTT GAC ATC ACG GCC 
Val Trp Ala Ser Glu Glu Gly Trp Leu Glu Phe Asp lie Thr Ala 



1104 1113 1122 1131 1140 

ACT AGC AAT CTG TGG GTT GTG ACT CCA CAG CAT AAC ATG GGG CTT 
Thr Ser Asn Leu Trp Val Val Thr Pro Gin His Asn MET Gly Leu 



1149 1158 1167 1176 1185 

CAG CTG AGC GTG GTG ACA AGG GAT GGA GTC CAC GTC CAC CCC CGA 
Gin Leu Ser Val Val Thr Arg Asp Gly Val His Val His Pro Arg 

1194 1203 1212 1221 1230 

GCC GCA GGC CTG GTG GGC AGA GAC GGC CCT TAC GAT AAG CAG CCC 
Ala Ala Gly Leu Val Gly Arg Asp Gly Pro Tyr Asp Lys Gin Pro 



1239 1248 1257 1266 1275 

TTC ATG GTG GCT TTC TTC AAA GTG AGT GAG GTC CAC GTG CGC ACC 
Phe MET Val Ala Phe Phe Lys Val Ser Glu Val His Val Arg Thr 



1284 1293 1302 1311 1320 

ACC AGG TCA GCC TCC AGC CGG CGC CGA CAA CAG AGT CGT AAT CGC 
Thr Arg Ser Ala Ser Ser Arg Arg Arg Gin Gin Ser Arg Asn Arg 

(382) 

1329 1338 1347 1356 1365 

TCT ACC CAG TCC CAG GAC GTG GCG CGG GTC TCC AGT GCT TCA GAT 

Ser Thr Gin Ser Gin Asp Val Ala Arg Val Ser Ser Ala Ser Asp 
(388) 

1374 1383 1392 1401 1410 

TAC AAC AGC AGT GAA TTG AAA ACA GCC TGC AGG AAG CAT GAG CTG 

Tyr Asn Ser Ser Glu Leu Lys Thr Ala Cys Arg Lys His Glu Leu 

(412) 

1419 1428 1437 1446 1455 

TAT GTG AGT TTC CAA GAC CTG GGA TGG CAG GAC TGG ATC ATT GCA 

Tyr Val Ser Phe Gin Asp Leu Gly Trp Gin Asp Trp He He Ala 
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Figure 4 (Con't) 

1464 1473 1482 1491 1500 

CCC AAG GGC TAT GCT GCC AAT TAC TGT GAT GGA GAA TGC TCC TTC 
Tro Lys Gly Tyr Ala Ala Asn Tyr Cys Asp Gly Glu Cys Ser Phe 

1509 1518 1527 1536 1545 

CCA CTC AAC GCA CAC ATG AAT GCA ACC AAC CAC GCG ATT GTG CAG 
I>ro Leu Asn Ala His MET Asn Ala Thr Asn His Ala He Val Gin 

1554 1563 1572 1581 1590 

ACC TTG GTT CAC CTT ATG AAC CCC GAG TAT GTC CCC AAA CCG TGC 
Hhr Leu Val His Leu MET Asn Pro Glu Tyr Val Pro Lys Pro Cys 

1599 1608 1617 1626 1635 

TGT GCG CCA ACT AAG CTA AAT GCC ATC TCG GTT CTT TAC TTT GAT 
Cys Ala Pro Thr Lys Leu Asn Ala He Ser Val Leu Tyr Phe Asp 

1644 1653 1662 1671 1680 

GAC AAC TCC AAT GTC ATT CTG AAA AAA TAC AGG AAT ATG GTT GTA 
Asp Asn Ser Asn Val He Leu Lys Lys Tyr Arg Asn MET Val Val 

1689 1698 1708 1718 1728 

AGA GCT TGT GGA TGC CAC TAACTCGAAA CCAGATGCTG GGGACACACA 
Arg Ala Cys Gly Cys His 

(513) 
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ATGTATTCTT GGCTAAAGGA TCAGCTGGTT CAGTACTGTC TATCAAAGGT 
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Figure 5 



10 



20 



30 



40 



50 



CTGGTATATT TGTGCCTGCT GGAGGTGGAA TTAACAGTAA GAAGGAGAAA 

60 70 80 90 100 

GGGATTGAAT GGACTTACAG GAAGGATTTC AAGTAAATTC AGGGAAACAC 

110 120 130 140 150 

ATTTACTTGA ATAGTACAAC CTAGAGTATT ATTTTACACT AAGACGACAC 

160 170 180 190 200 

AAAAGATGTT AAAGTTATCA CCAAGCTGCC GGACAGATAT ATATTCCAAC 

210 220 230 240 250 

ACCAAGGTGC AGATCAGCAT AGATCTGTGA TTCAGAAATC AGGATTTGTT 

260 270 280 290 300 

TTGGAAAGAG CTCAAGGGTT GAGAAGAACT CAAAAGCAAG TGAAGATTAC 

310 320 330 340 350 

TTTGGGAACT ACAGTTTATC AGAAGATCAA CTTTTGCTAA TTCAAATACC 

360 370 380 390 400 

AAAGGCCTGA TTATCATAAA TTCATATAGG AATGCATAGG TCATCTGATC 

410 420 430 440 450 

AAATAATATT AGCCGTCTTC TGCTACATCA ATGCAGCAAA AACTCTTAAC 

460 470 480 490 500 

AACTGTGGAT AATTGGAAAT CTGAGTTTCA GCTTTCTTAG AAATAACTAC 

- 510 520 530 540 550 

TCTTGACATA TTCCAAAATA TTTAAAATAG GACAGGAAAA TCGGTGAGGA 

560 570 580 590 600 

TGTTGTGCTC AGAAATGTCA CTGTCATGAA AAATAGGTAA ATTTGTTTTT 

610 620 630 640 650 

TCAGCTACTG GGAAACTGTA CCTCCTAGAA CCTTAGGTTT TTTTTTTTTT 



660 670 680 690 700 

AAGAGGACAA GAAGGACTAA AAATATCAAC TTTTGCTTTT GGACAAAA 
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Figure 5 (Con't) 

701 710 
ATG CAT CTG ACT 
MET His Leu Thr 
(1) 
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Gly 
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Arg 
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Arg 
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GTA TTT TTA CTT AAG GGT ATT GTG GGT TTC CTC 
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Figure 5 (con't) 



3.241 1250 1259 1268 1277 

CGA TTT GAT CTT ACC CAA ATT CCT CAT GGA GAG GCA GTG ACA GCA 
Arg Phe Asp Leu Thr Gin lie Pro His Gly Glu Ala Val Thr Ala 

3286 1295 1304 1313 1322 

GCT GAA TTC CGG ATA TAC AAG GAC CGG AGC AAC AAC CGA TTT GAA 
Ala Glu Phe Arg lie Tyr Lys Asp Arg Ser Asn Asn Arg Phe Glu 

3.331 1340 1349 1358 1367 

AAT GAA ACA ATT AAG ATT AGC ATA TAT CAA ATC ATC AAG GAA TAC 
Asn Glu Thr lie Lys lie Ser lie Tyr Gin lie lie Lys Glu Tyr 

3.376 1385 1394 1403 1412 

ACA AAT AGG GAT GCA GAT CTG TTC TTG TTA GAC ACA AGA AAG GCC 
Thr Asn Arg Asp Ala Asp Leu Phe Leu Leu Asp Thr Arg Lys Ala 

3421 1430 1439 1448 1457 

CAA GCT TTA GAT GTG GGT TGG CTT GTC TTT GAT ATC ACT GTG ACC 
Gin Ala Leu Asp Val Gly Trp Leu Val Phe Asp lie Thr Val Thr 

3466 1475 1484 1493 1502 

AGC AAT CAT TGG GTG ATT AAT CCC CAG AAT AAT TTG GGC TTA CAG 
Ser Asn His Trp Val lie Asn Pro Gin Asn Asn Leu Gly Leu Gin 

3511 1520 1529 1538 1547 

CTC TGT GCA GAA ACA GGG GAT GGA CGC AGT ATC AAC GTA AAA TCT 
Leu Cys Ala Glu Thr Gly Asp Gly Arg Ser lie Asn Val Lys Ser 

1556 1565 1574 1583 1592 

GCT GGT CTT GTG GGA AGA CAG GGA CCT CAG TCA AAA CAA CCA TTC 
Ala Gly Leu Val Gly Arg Gin Gly Pro Gin Ser Lys Gin Pro Phe 

1601 1610 1619 1628 1637 

ATG" GTG GCC TTC TTC AAG GCG AGT GAG GTA CTT CTT CGA TCC GTG 
MET Val Ala Phe Phe Lys Ala Ser Glu Val Leu Leu Arg Ser Val 

1646 1655 1664 1673 1682 

AGA GCA GCC AAC AAA CGA AAA AAT CAA AAC CGC AAT AAA TCC AGC 
Arg Ala Ala Asn Lys Arg Lys Asn Gin Asn Arg Asn Lys Ser Ser 

(329) 

1691 1700 1709 1718 1727 

TCT CAT CAG GAC TCC TCC AGA ATG TCC AGT GTT GGA GAT TAT AAC 
Ser His Gin Asp Ser Ser Ara MET Ser Ser Val Gly Asp Tyr Asn 

(337) 
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3.736 1745 1754 

ACA AGT GAG CAA AAA CAA GCC 
Thr Ser Glu Gin Lys Gin Ala 



3.781 1790 1799 

AGC TTC CGG GAT CTG GGA TGG 

Ser Phe Arg Asp Leu Gly Trp 
(362) 
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Figure 5 (Con't) 

1763 1772 
TGT AAG AAG CAC GAA CTC TAT GTG 
Cys Lys Lys His Glu Leu Tvr Val 
(356) 

1808 1817 
CAG GAC TGG ATT ATA GCA CCA GAA 
Gin Asp Trp He He Ala Pro Glu 



1853 1862 
GAT GGA GAA TGT TCT TTT CCA CTT 
Asp Gly Glu Cys Ser Phe Pro Leu 

1898 1907 
AAC CAC GCT ATA GTT CAG ACT CTG 
Asn His Ala He Val Gin Thr Leu 

1943 1952 
CAC GTA CCA AAG CCT TGT TGT GCT 
His Val Pro Lys Pro Cys Cys Ala 

1988 „ " 1997 
TCT GTT CTG TAC TTT GAT GAC AGC 
Ser Val Leu Tyr Phe Asp Asp Ser 

2033 2042 
TAT AGA AAT ATG GTA GTA CGC TCA 
Tyr Arg Asn MET Val Val Arg Ser 



2051 2060 2070 2080 2090 2100 

TGTGGC TGC CAC TAATATTAAA TAATATTGAT AATAACAAAA AGATCTGTAT 
Cys Gly Cys His 
(454) 

2110 2120 2130 2140 2150 

TAAGGTTTAT GGCTGCAATA AAAAGCATAC TTTCAGACAA ACAGAAAAAA AAA 
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Figure 6 



(1) 

CAATTCC GAG CCC CAT TGG AAG GAG TTC CGC TTT GAC CTG ACC CAG ATC CCG GCT 
Glu Pro His Trp Lys Glu Phe Arg Phe Asp Leu Thr Gin He Pro Ala 

(10) 

GGG GAG GCG GTC ACA GCT GCG GAG TTC CGG ATT TAC AAG GTG CCC AGC ATC CAC 
Gly Glu Ala Val Thr Ala Ala Glu Phe Arg He Tyr Lys Val Pro Ser He His 
(20) (30) 

CTG CTC AAC AGG ACC CTC CAC GTC AGC ATG TTC CAG GTG GTC CAG GAG CAG TCC 
Leu Leu Asn Arg Thr Leu His Val Ser Met Phe Gin Val Val Gin Glu Gin Ser 

(40) (50) 

AAC AGG GAG TCT GAC TTG TTC TTT TTG GAT CTT CAG ACG CTC CGA GCT GGA GAC 
Asn Arg Glu Ser Asp Leu Phe Phe Leu Asp Leu Gin Thr Leu Arg Ala Gly Asp 

(60) (70) 

GAG GGC TGG CTG GTG CTG GAT GTC ACA GCA GCC AGT GAC TGC TGG TTG CTG AAG 

Glu Gly Typ Leu Val Leu Asp Val Thr Ala Ala Ser Asp Cyc Trp Leu Leu Lys 

(80) 

CGT CAC AAG GAC CTG GGA CTC CGC CTC TAT GTG GAG ACT GAG GAT GGG CAC AGC 

Arg His Lys Asp Leu Gly Lue Arg Leu Tyr Val Glu Thr Glu Asp Gly His Ser 
( 9 °) (100) 

GTG GAT CCT GGC CTG GCC GGC CTG CTG GGT CAA CGG GCC CCA CGC TCC CAA CAG 
Val Asp Pro Gly Leu Ala Gly Leu Leu Gly Gin Arg Ala Pro Arg Ser Gin Gin 
( 110 ) (120) 

CCT TTC GTG GTC ACT TTC TTC AGG GCC AGT CCG AGT CCC ATC CGC ACC CCT CGG 
Pro Phe Val Val Thr Phe Phe Arg Ala Ser Pro Ser Pro He Arg Thr Pro Ara 

(130) (140) 

GCA GTG AGG CCA CTG AGG AGG AGG CAG CCG AAG AAA AGC AAC GAG CTG CCG CAG 
Ala Val Arg Pro Leu Arg Arg Arg Gin Pro Lys Lys Ser Asn Glu Leu Pro Gin 

( 15 0) (160) 

GCC AAC CGA CTC CCA GGG ATC TTT GAT GAC GTC CAC GGC TCC CAC GGC CGG CAG 
Ala Asn Arg Leu Pro Gly He Phe Asp Asp Val His Gly Ser His Gly Arq Gin 

(170) 

GTC TGC CGT CGG CAC GAG CTC TAC GTC AGC TTC CAG GAC CTT GGC TGG CTG GAC 
Val Cys Arg Arg His Glu Leu Tyr Val Ser Phe Gin Asp Leu Gly Trp Leu Asp 
( 18 °) (190) 

TGG GTC ATC GCC CCC CAA GGC TAC TCA GCC TAT TAC TGT GAG GGG GAG TGC TCC 
Trp Val He Ala Pro Gin Gly Tyr Ser Ala Tyr Tyr Cys Glu Gly Glu Cys Ser 
(200) (2io) 

TTC CCG CTG GAC TCC TGC ATG AAC GCC ACC AAC CAC GCC ATC CTG CAG TCC CTG 
Phe Pro Leu Asp Ser Cys Met Asn Ala Thr Asn His Ala He Leu Gin Ser Leu 

(220) (230) 
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Figure 6 (Con't) 



GTG CAC CTG ATG AAG CCA AAC GCA GTC CCC AAG GCG TGC TGT GCA CCC ACC AAG 
Val His Leu Met Lys Pro Asn Ala Val Pro Lys Ala Cys Cys Ala Pro Thr Lys 

(240) (250) 

CTG AGC GCC ACC TCT GTG CTC TAC TAT GAC AGC AGC AAC AAC GTC ATC CTG CGC 
lieu Ser Ala Thr Ser Val Leu Tyr Tyr Asp Ser Ser Asn Asn Val lie Leu Arg 

(260) 

AAG CAC CGC AAC ATG GTG GTC AAG GCC TGC GGC TGC CAC TGAGTCAGCCCGCCCAGC 
Hys His Arg Asn Met Val Val Lys Ala Cys Gly Cys His 
(270) (280) 

CCTACTGCAGCCACCCTTCTCATCTGGATCGGGCCCTGCAGAGGCAGAAAACCCTTAAATGCTGTCACAG 
CTCAAGCAGGAGTGTCAGGGGCCCTCACTCTCGGTGCCTACTTCCTGTCAGGCTTCTGGGAATTC 



# 
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FIGURE 7 

GACGAAAOOO CCTCOTQATA COOCTATTXT TATAOOTXAA TOXCATGAXA AXAATOQXXT 60 
CTTAGACGXC AOOIOGCAOX TTICOGGGAA ATOTGCOCOO AACCCCXAOT TOTTXATXTT 120 
TCTAAATACA TTCAAATATO XATCCOCTCA TOAOACAATA AOOOXOAXAA ATOCTXCAAT 180 
AATATXQAAA AAOQAAQAOX ATOAOTATTC AACATTT006 TOTOOOCCTT AWCCCTTTT 240 
TXOCOGOATI TTGCCTTCOT GXTTTTOCTC ACOOAOAAAC OCWSOTOAAA GIAAAAOAXO 300 
CTOAAGATCA OrrOCOTOCA CQAOTWJOTT ACAXCGAACI GGATCTCAAC AOCOOIAAOA 360 
TCCXXGAGAO TTTTCOCCCO GAAOAACGOT TTCCAAlCAI OAOCACTXTT AAAOXTCTCC 420 
TAIOTOOCGC OGTATTAXCC CGTAIXOACG CCSOOOCAAGA QOAACTCOOT OOCCOCATAC 400 
ACTATTOTOA OAATGAOTXO OXXOAGXACT CACCAOTOAO AQAAAAGCAI CITAOOOATO 520 
OCATOACAGT AAGAOAATTA TOCAOTOCTQ OOATAACCAT OAOIGAIAAC ACXOeCGCCA 600 
ACTTACTTCT OACAACOATC QOAOOACOOA ACOAOCTAAC COCTTTTTTO CACAACAXOG 660 
GOOATCATGT AACTC6CCTX OATCGTTOGO AACCOOAOCI OAATQAAOCC ATACCAAACO 720 
AOGAOCOTGA CACCACOATO CCTOTAGCAA TOGCAACAAG OTTOCOCAAA CTATIAACM 780 
GCOAACTAOT TACXCTA6CT ICCCGGCAAC AATTAATAOA OtCOAXOCAG QCOOATAAAO 840 
TTGCAGOACC ACTTCTGCOC TCOOCCCTtC CGOOTCGCTO OTXTATTOCT GATAAATCTO 900 
OAGCCGOTOA OCCTOOOTCT COCOOXATCA TTOCAGCACT 0GOGCCA0AT OGTAAOOOOt 960 
CCCGTATCGT AOXXATCTAC ACOAGGGGOA OTCAGOCAAO TATOOATOAA COAAATAGAC 1030 
AQATCOCTGA QAXAGOXQCC TCACTGATTA AGCATTOOTA ACTGTCAGAC CAAGTXTACT 1080 
CATATATACT 1TAGAXTCAX TXAAAACTTC ATTTTTAATT TAAAAQQAXC TAGOTOAAOA 1140 
TCCTTTTTGA TAATGTCATG ACOAAAATCC MIAACGTGA GTTTTCGTTC CACTOAGCOT 1200 
CAOACCCCOT AGAAAAOATC AAAOOATCTI CTTOAGATCC TTTTTTTCTO OGCOXAAXCT 1260 
GCTOCTTOCA AACAAAAAAA CCACCQCTAC CAOCGGTCCT TTGT1XGCCO OATCAAOAOO 1320 
TACCAACTCT TXIICCOAAO OTAAOTGGCT TCAGCAGAOC GCAGATACCA AATAGTOTCC 1380 
TTCTAOTOTA aCCOTAOTTA COCCAOCACT TCAAOAACTC TOTAOCAOOO COTACATACC 1440 
TCOCTCTOCT AATOCTOTTA CCAOTOOCTG CTOCCAOIGO COATAAGTCO TGTOTTACCG 1500 
OOTTGGACTC AAGAOOATAO TTACCOOATA AOOCOCAGCG OTCOGGCTOA ACGGGGOOTT 1560 
CGTOCACACA OCCCAOCTTO OAOCOAACOA COTACACCGA ACTGAOATAC CTACAOCOTO 1620 
AGCATTGAGA AAOCGCCACO CTXCOCGAAO OOAGAAAOGC GGACAOOTAT CCOGTAAGCC 1680 
OCAQGGTCGO AAOAOOAOAO aCCACOAOGG ACCXTCCAGG OGOAAACOCC XGGTAXCXXX 1740 
ATAGTCCTOT CGGGXXXCGC CACCTCTGAC TTOAOCGTCO ATTTXTOTOA TGCXCOTCAG 1800 
QOOOGOGGAO CCTAXCOAAA AACGCCAOCA ACOCOOCCTT ITTACGGITC CTGGCCTTTT I860 
GCTOOCCTTT TOCTCACATO TTCTTTCCTO CGTTATCCCC TGATTOTGTO OATAACCOXA 1920 
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FIGURE 7 (cont'd) 



TTAOOCCCTT TCAOTOAGCT GATACCGCTC OOCCCAOCCG AACOACCG&O COCAGOOAOT 1980 
CAQTOAGCQA OCAAGCOOAA OAQCOCCOAA TACOCAAACC GCCTCTCCCC OCOOOTTCOC 2040 
COATTCATTA ATOCAOAATT OATCTCTCAC CTAOOAAACA ATOCCCCCOT GCAAAAAAYA 3100 
AATTCATATA AAAAAQATAC AOATAACCAT CTaCOOTOAT AAATTATCTO TCOCOOXBTt 2160 
OACATAAATA OCACTOCCCG TOATACTCAO CACATCAOOA OCACOCACTO ACCACOATOA 2320 
AOGTGACOCT CTTAAAAAST AAOCCCTQAA OAAGOGCAGC ATTCAAAGCA OAAOOCTTTfl 2280 
OOOTCTOTOA TACGAAACOA AOCATTOOCC GTAAGXQCOA TTCCOQATTA GCTOCOAATO 2140 
TGCCAATCGC OOOGOCTTTT CGTTCAGGAC TACAACTGCC ACACACCACC AAAOCTAAOT 2400 
QACAGGAGAA TCCAOATOCA TOCACAAACA COOCGCCOCO AACOTOOOOC AOAOAAACAO 2460 
OCTCAATOOA AACCAGCAAA TCCCOTGTTO OTTGOGOTAA GCCCAAAACC A0TTCC6AAA 2S20 
QATTTTTTTA ACTAIAAACO CTGATGOAAO COTTTATOCG QAAOAGCTAA AOCCCTTCCC 2380 
OAOTAACAAA AAAACAACAO CATAAATAAO CCCOCTCTTA CACATTCCAO CCCTOAAAAA 2640 
GGGCATCAAA TTAAACCACA CCTATGOTOT ATGCATTTAT TTGCATACAT TCAATOAATT 2700 
OTTATCTAAO OAAATAOTTA CATATQCAAO CTAAACATAA ACAACGTAAA COTCTOAAAT 2760 
CTAOCTOTAA OAOACACCCT TT0TACOTG6 ACTTCAGTOA COTGGQOTCO AATQACTGGA 2820 
TTQTGCCTCC CCCGGGOTAT CACOCCTITT ACTGOOACCG AGAATCCCCT TTTCCTCTOO 2880 
CTOATCATCT CAACTCCACT AAICATOCCA TTG7TCA0AC GTTGOTCAAC TCTQTTAACT 2940 
CTAAGATTCC TAAGGCATOC TOTOTOCOGA CAOAACTCAO TOOTATCTCO ATGCTGTACC 3000 
TTOACOAGAA TOAAAAGOTT OTATTAAAGA ACTATCAOOA CATOGTTGTO OAGGGITOTO 3060 
GGTOTCOCTA OTACAGOAAA ATTAAATACA TAAATATATA TATATATATA TATTTXAOAA 3120 
AAAAGAAAAA AATCTAOAOT OGACCXGCAG TAATCGTACA OOGTAGTACA AATAAAAAAO 3180 
GCAOGTCAGA TOAOGTOCCT TTTTTCTTGT GAOCAOTAAO CTTOGCACTG GCCGTCOTTT 3240 
TACAACGXCa TGACT00OAA AACCCTGGCO TTAOCCAACT TAATCOCCTT GCAOCACATC 3300 
CCCCTTtCGC CAGCTGGCOT AATAOCOAAO AGOCCCOOAC COATCGCCCT TGCCAACAOT 3360 
TGCGCAOCCT GAATGGCOAA TOOCOOOTCA TOCGGTATTT TCTCCTTACG CATCTOTGCQ 3420 
GTATTTCACA CCGCATATAT OOTOCAGTCT CAGTACAATC TOCTCTOATQ CCGCAIAOTT 3480 
AAOOCAOCCC COAGACCCOC CAACACCCOO TOACGCOCCC TOAGOGGCTT OTCTGCTCCC 3540 
OGOATCCOCT TACAGACAAG CTOTOACCOT CTOOGGGAOC TOCATOTOTC AGAOOTTTTG 3600 
ACCOTCATCA CCOAAACGCO COA 3«23 
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FIGURE 8 
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FIGURE 9 
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FIGURE 10 



Comparison of E. coli BMP-2 and BMP-2/7: W-20-1 7 Alkaline Phosphatase 
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FIGURE 11 
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AGATCITGAA AACACCCGGG OCACACACGC CGOGACCTAC AGCICTTTCT CAGCGTTGGA GTGGAGACGG 



_ 80 90 100 110 120 130 140 

OGO0CGCAGC GOCCIGOGOG GGTCAGGTCC GC3GCAGCIGC TGGGGAAGAG COCACCIGTC AGGCIGOGCT 

150 160 170 180 190 200 210 

GGGTCAGCGC AGCAAGTGGG GCIGSOOGCT ATCTCGCIGC AGCCGGCCGC GTOCOGGGCT COGTCOGCOC 



220 23 0 240 250 260 270 280 

TCGCCCCAGC TGGTTTGGAG TTCAACCCTC GGCTCOGOOG COGGCTGCTT GOGCCTTOGG AGTGTCCCGC 

290 300 310 320 (1) 335 

AGCGACGCCG GGAGCCGAOG OGOOGOGOGG GTACCTAGOC ATG GCT GGG GOG AGC AGG CIG CTC 

MET Ala Gly Ala Ser Arg Leu Leu 

350 365 380 395 

TTT CIG TGG CTG GGC TGC TTC TGC GIG AGC CIG GGG CAG GGA GAG AGA COG AAG CCA 
Phf| leu Trp Leu Gly Cys Phe Cys Val Ser Leu Ala Gin Gly Glu Arg Pro Lys Pro 

~-n — 410 425 440 455 

OOT .OTC COG GAG CTC GGC AAA GCT GIG CCA GGT GAC CGC ACG GCA GGT GGT GGC COG 
Pro Phe Pro Glu Leu Arg Lys Ala Val Pro Gly Asp Arg Thr Ala Gly Gly Gly Pro 

470 485 500 515 

GAC TCC GAG CTG CAG COG CAA GAC AAG GTC TCT GAA CAC ATG CTG GGG CTC TAT GAC 
Asp Ser Glu Leu Gin Pro Gin Asp Lys Val Ser Glu His MET Leu Arg Leu Tyr Asp 

530 545 560 

AGG TAC AGC ACG GTC CAG GOG GGC GGG ACA COG GGC TCC CTG GAG GGA GGC TOG CAG 
Arg Tyr Ser Thr Val Gin Ala Ala Arg Thr Pro Gly Ser Leu Glu Gly Gly Ser Gin 

575 590 605 620 

CCC TGG CGC OCT CGG CTC CTG CGC GAA GGC AAC AOG GTT CGC AGC TTT OGG GOG GCA 

Pro Trp Arg Pro Arg Leu Leu Arg Glu Gly Asn Thr Val Arg Ser Phe Arg Ala Ala 

635 650 665 680 

GCA GCA GAA ACT CTT GAA AGA AAA GGA CTG TAT ATC TTC AAT CTG ACA TOG CTA ACC 
Ala Ala Glu Thr Leu Glu Arg Lys Gly Leu Tyr He Phe Asn Leu Thr Ser Leu Thr 

695 710 725 740 

AAG TCT GAA AAC ATT TTG TCT GCC ACA CTG TAT TTC TGT ATT GGA GAG CTA GGA AAC 
Lys Ser Glu Asn He Leu Ser Ala Thr Leu Tyr Phe Cys He Gly Glu Leu Gly Asn 



# 

0/ 864692 



FIGURE 11 (Continued) 

755 770 785 800 

ATC AGC CIG ACT TCT OCA GIG TCT GGA GGA TGC TOC CAT CAT GCT CAG AGG AAA CAC 
He Ser Leu Ser Cys Pro Val Ser Gly Gly Cys Ser His His Ala Gin Arg Lys His 

815 830 845 

ATT CAG ATT GAT CTT TCT GCA TGG ACC CTC AAA TTC AGC AGA AAC CAA ACT CAA CTC 
He Gin lie Asp Leu Ser Ala Trp Thr Leu Lys Ehe Ser Arg Asn Gin Ser Gin Leu 

860 875 890 905 

CTT GGC CAT CTG TCA GTG GAT ATG GCC AAA TCT CAT CGA GAT ATT ATG TCC TGG CTG 

Leu Gly His Leu Ser Val Asp MET Ala Lys Ser His Arg Asp He MET Ser Trp Leu 

920 935 950 965 

TCT AAA GAT ATC ACT CAA TTC TTG AGG AAG GCC AAA GAA AAT GAA GAG TTC CTC ATA 
Ser Lys Asp He Thr Gin Hie Leu Arg Lys Ala Lys Glu Asn Glu Glu Ehe Leu He 

980 995 1010 1025 

GGA TTT AAC ATT ACS TOC AAG GGA CGC CAG CTG OCA AAG AGG AGG TTA OCT TTT CCA 
Gly Rhe Asn He Thr Ser Lys Gly Arg Gin Leu Pro Lys Arg Arg Leu Pro Phe Pro 

1040 1055 1070 1085 

GAG OCT TAT ATC TTG GTA TAT GCC AAT GAT GCC GCC ATT TCT GAG CCA GAA ACT GTG 
Glu Pro Tyr He Leu Val Tyr Ala Asn Asp Ala Ala He Ser Glu Pro Glu Ser Val 

1100 1H5 H30 

GTA TCA AGC TTA CAG GGA CAC CGG AAT TTT OCC ACT GGA ACT GTT CCC AAA TGG GAT 
Val Ser Ser Leu Gin Gly His Arg Asn Rhe Pro Thr Gly Thr Val Pro Lys Trp Asp 

H45 1160 1175 1190 

AGC CAC ATC AGA GCT GCC CTT TCC ATT GAG CGG AGG AAG AAG CGC TCT ACT GGG CTC 
Ser His He Arg Ala Ala Leu Ser He Glu Arg Arg Lys Lys Arg Ser Thr Gly Val 

"05 1220 1235 1250 

TTG CTG OCT CTG CAG AAC AAC GAG CTT OCT GGG GCA GAA TAC CAG TAT AAA AAG GAT 
Leu Leu Pro Leu Gin Asn Asn Glu Leu Pro Gly Ala Glu Tyr Gin Tyr Lys Lys Asp 

1265 1280 1295 1310 

GAG GTG TGG GAG GAG AGA AAG OCT TAC AAG ACC CTT CAG GCT CAG GCC OCT GAA AAG 
Glu Val Trp Glu Glu Arg Lys Pro Tyr Lys Thr Leu Gin Ala Gin Ala Pro Glu Lys 

1325 1340 1355 1370 

ACT AAG AAT AAA AAG AAA CAG AGA AAG GGG OCT CAT CGG AAG AGC CAG AGG CTC CAA 
Ser Lys Asn Lys Lys Lys Gin Arg Lys Gly Pro His Arg Lys Ser Gin Thr Leu Gin 

1385 1400 1415 

TTT GAT GAG CAG ACC CTG AAA AAG GCA AGG AGA AAG CAG TGG ATT GAA CCT CGG AAT 
Phe Asp Glu Gin Thr Leu Lys Lys Ala Arg Arg Lys Gin Trp He Glu Pro Arg Asn 
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FIGURE 11 (Continued) 

1430 1445 (377) 1460 1475 

TGC GOC AGG AGA TAG CTC AAG GTA GAC TIT GCA GAT ATT GGC TGG AGT GAA TGG ATT 
Cys Ala Arg Arg Tyr Leu Lys Val Asp Fhe Ala Asp lie Glv Trp Ser Glu Trp lie 

1490 1505 1520 1535 

ATC TCC CCC AAG TCC TIT GAT GCC TAT TAT TGC TCT GGA GCA TGC CAG TTC CCC ATG 
lie Ser Pro Lys Ser Phe Asp Ala Tyr Tyr Cys Ser Gly Ala Cys Gin Phe Pro MET 

1550 1565 1580 1595 

OCA AAG TCT TIG AAG OCA TCA AAT CAT GCT ACC ATC CAG AGT ATA GTG AGA GCT GTG 
Pro Lys Ser Leu Lys Pro Ser Asn His Ala Thr lie Gin Ser lie Val Arg Ala Val 

1610 1625 1640 1655 

GGG GTC GTT OCT GGG ATT OCT GAG OCT TGC TCT GTA OCA GAA AAG ATG TCC TCA CTC 
Gly Val Val Pro Gly lie Pro Glu Pro Cys Cys Val Pro Glu Lys MET Ser Ser Leu 

1670 1685 1700 

AGT ATT TTA TTC TTT GAT GAA AAT AAG AAT GTA GTG CTT AAA GTA TAC OCT AAC ATG 
Ser lie Leu Phe Phe Asp Glu Asn Lys Asn Val Val Leu Lys Val Tyr Pro Asn MET 

1715 1730 (472) 1746 1756 1766 1776 

ACA GTA GAG TCT TGC GCT TGC AGA TAACCTGGCA AAGAACTCAT TTGAATGCTT AATTCAATCT 
Thr Val Glu Ser Cys Ala Cys Arg 



1786 

CTAGAGTOGA CGGAATTC 



